We present a study of the properties of 'soft' and 'hard' events using PYTHIA 6.425 (Sjostrand et al., 2006) in proton-proton (pp) collisions at centre-of-mass energies ( √ s) 0.63, 0.9, 1.8, 2.76 and 7
Introduction
Non-diffractive proton-proton collisions can be classified into 'soft' and 'hard' (or 'semi-hard') interactions.
The hard (or 'semi-hard') interactions involve parton-parton interactions with large momentum transfer which results into hard partons and jets. On the other hand interactions without a jet (or minijet) can be considered as 'soft' interactions. Energy invariance in the properties (e.g. multiplicity, transverse momentum, and mean transverse momentum distributions) of 'soft' events is observed at lower centre-of-mass energies (Acosta et al., 2002; Huang et al., 2004) . Recently, energy invariance in the properties of 'soft' events is predicted also at the LHC energies (Ghosh, 2012) . The underlying mechanisms of particle production in hadronic interactions for 'hard' (pQCD based) and 'soft' (phenomenological model based) interactions can be better understood by studying pp interactions by classifying them into 'soft' and 'hard' events. In this work, we investigate the properties of 'soft' and 'hard' interactions using the minimum bias PYTHIA (Sjostrand et al., 2006) 
Selection of 'Soft' and 'Hard' Events and the Analysis Method
This study is performed using minimum bias events obtained from Monte Carlo (MC) event generator 
Results

Multiplicity Distributions
Summary and Conclusions
The properties of 'soft' and 'hard' events are studied in pp collisions at √ s = 0.63, 0.9, 1.8, 2.76, and 7 TeV using PYTHIA MC event generator. The events are classified into 'soft' and 'hard', based on the presence of charged jets above a threshold on jet p T of 1, 1.5, and 2 GeV/c. PYTHIA reproduces the invariance properties of the multiplicity and p T distributions of charged particles at mid rapidity for 'soft' events as observed by the CDF (Acosta et al., 2002) and STAR (Huang et al., 2004) collaborations. The study is extended to LHC energies and similar properties are observed in PYTHIA. The increase of √ s seems to mostly contribute to the increase in the fraction of 'hard' events. In future, we will include more observables, such as mean transverse momentum, particle ratios etc. and extend this study further to understand the effects of color reconnection in the MC event generator and eventually apply to the ALICE data.
